SUMMARY Thirty-eight obese (13 prepubertal, 25 pubertal) boys, and 17 obese (6 prepubertal, 11 pubertal) girls underwent a thyroid-releasing hormone test with assay of prolactin. Obese prepubertal boys had prolactin levels that were significantly below those of the control group both under basal conditions and after stimulus. In the obese pubertal boys the difference was significant only after stimulus. The pituitary prolactin reserve in obese pubertal girls was lower than that of the control group. We conclude that in children and adolescents obesity may induce a hypothalamopituitary disorder that affects prolactin secretion.
In the obese child there is an alteration in the hypothalamo-pituitary function which is demonstrated by the decreased release of growth hormone after insulin stimulus.1 Furthermore in the obese adult there is a disorder of prolactin secretion. 2 We have studied prolactin secretion in the obese child and adolescent.
Patients and methods
Patients.
Boys 13 obese prepubertal boys whose mean chronological age was 10 years (range 7 years I month to 13 years), mean bone age 10 years 4 months (range 6j to 131 years); their mean weight excess was 46% (range 21 7 to 65%). 25 obese pubertal boys (Tanner's stage LI-III)3 whose mean chronological age was 12 years (range 10 years 5 months to 14 years 10 months), mean bone age 12 years 5 months (range 10 to 14 years); their mean weight excess was 45 -2 % (range 20 to 75 %).
Girls
Six obese prepubertal girls whose mean chronological age was 9 years 4 months (range 6 years 4 months to 12 years), mean bone age 10 years 8 months (range 8 to 121 years); their mean weight excess was 52% (range 38 to 70%).
11 obese pubertal girls (Tanner's stage II-III)3 whose mean chronological age was 11 years 8 months (range 10 years 2 months to 15 years 4 months), mean bone age 13 years 4 months (range 11 to 15 years 3 months); their mean weight excess was 42 8 % (range 21*8 to 67 5y%).
Controls.
The following groups of short-normal subjects were studied. Boys 17 prepubertal boys whose mean chronological age was 10 years (range 7 to 13 years), and mean bone age was 83 years (range 6 to 1 J years).
18 pubertal boys (Tanner's stage II-III)3 whose mean chronological age was 13 years 2 months (range 9 years 7 months to 15 years 4 months), and mean bone age was 11 years 8 months (range 81 to 14 years).
Girls
Seven prepubertal girls whose mean chronological age was 9 years 4 months (range 7 to 123 years) and mean bone age was 81 years (range 6 years 10 months to 11 years).
Five pubertal girls (Tanner's stage II-III)3 whose mean chronological age was 121 years (range 10 to 13 years 9 months) and mean bone age was 11 years 3 months (range 8 to 15 years 3 months).
All the subjects, with their parents' consent, were submitted to a thyroid releasing hormone (TRH) test for the evaluation of the prolactin and thyroidstimulating hormone (TSH) release. The TSH was assayed according to the method of Tables 1 and 2 , and the Figure, give the results from
Odell et al.,6 using the standard MRC 68/38.
the prepubertal and pubertal boys and girls. In the obese prepubertal boys the basal values (P<0 05), the peak, the increase, and the area (P<0-01) of the curve of the prolactin, and the basal value of the TSH (P<0 05) were significantly below those of the control boys.
In the pubertal boys prolactin from the obese subjects was significantly lower (P<0 05) than that from the control group boys in peak, maximum increase, and area of the curve.
Neither in the prepubertal nor pubertal children was there any correlation between the prolactin values (basal, peak, increase, and area) and bone age, chronological age, or weight excess. There were no differences between the pubertal and prepubertal boys, whether obese or of normal weight.
There was no significant difference in hormone values between the prepubertal obese girls and the control prepubertal girls, although the bone age of the control subjects was lower (P<0 05) than that of the obese group.
The pubertal obese girls gave prolactin values (peak, increase, and area) that were lower (P<0'05) than those of the control group. There was a negative correlation (P <0 05) between weight excess and prolactin peak and increase. There was a positive correlation in the obese pubertal girls between chronological age and prolactin peak, increase, and area (P<0 05).
There was no significant difference between pubertal and prepubertal obese girls. The normal prepubertal girls had prolactin values (peak, increase, and area) that were lower (P<0 05) than those from the pubertal girls.
There were no differences between male and female prepubertal and pubertal, obese and normal.
Discussion
Our results show that in the obese adolescent and child, just as in the obese adult,2 there is a 1000 ' 600
200'
hypothalamo-pituitary disorder which affects prolactin release. Although the number of children we studied was small, we consider that the hypothalamopituitary disorder appears to express itself differently in the two sexes, despite the fact that in both sexes there is the same tendency towards lower prolactin secretion.
In the male the alteration is most clearly evident during the prepubertal stage when the defect in the production of prolactin affects both the pituitary reserve and its tonic secretion. Indeed, before puberty the basal values, peak values, increase, and area of the curve values are all lower than those of the control groups (Table 1 and Figure) .
During the pubertal stages, even though all the values from the obese children are lower than those of the normal children, the difference is significant only for the pituitary reserve (peak, maximum increase, and area of the curve). We do not believe that this depends on the different chronological age of the obese children compared with the control group, since age does not have a great influence on the prolactin secretion in the male,7 8 and we found similar values for prepubertal and pubertal children, and no correlation between chronological age and prolactin.
In the female, obesity appears to express its effect particularly during puberty. In the prepubertal girls we did not find any differences related to obesity, whereas in the pubertal stages the pituitary reserve of prolactin in the obese girls is clearly lower than that of the control group, as is demonstrated by the lower values of the peak, the increase, and the area (Table 2 and Figure) .
The effect of obesity in the female is particularly obvious during the physiological increase in prolactin secretion which characterises the years of sexual maturation.89 This increase in prolactin secretion which is linked to age in the female, is shown in our results by the higher pituitary reserve of the normal pubertal girls when compared with the prepubertal ones (P<005), and by the correlation between chronological age and pituitary reserve in obese pubertal girls. We must stress that the lack of difference between the prepubertal control and obese girls might have been due to the small number of children studied, and to the greater (P<005) bone age of the obese girls compared with control group.
Both in the normal and obese children we found no difference between males and females of the same age and the same pubertal stage. This confirms the data provided by others10 for normal subjects.
We suggest that the abnormal behaviour of prolactin in the obese child and adolescent can be attributed to anomalous nutritional habits which influence the dopaminergic mechanism of the central nervous system. We assume that a genetic factor is concerned. In support of this suggestion is the fact that the genetically-obese mouse has very low prolactin values before becoming obese.11
The obese adult12 and child'3 have decreased testosterone release. Rubin et al.14 suggest that prolactin may stimulate the Leydig cells. Therefore the decreased release of prolactin may be responsible for the depression of endocrine-gonadal function in obese people.
the obese child and adolescent. 
Disordered prolactin secretion in

